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粒径约为 9.9 nm；通过 SEM图观察到 TiO2团聚颗粒尺寸介于 50-500 nm之间；
TGA分析结果表明复合材料具有较高的热稳定性。ZSM-5、13X和 Y型沸石上
TiO2的最佳负载量分别为 40 wt%、10 wt%与 5 wt%。沸石的孔径越大，TiO2的
最佳负载量越低。对 Ace光催化降解效果最佳的复合材料为负载量为 40 wt%的
TiO2/ZSM-5。
（2）采用 40 wt%TiO2/ZSM-5复合材料作为光催化剂对 Ace进行光降解实
验。当 Ace初始浓度为 15 mg·L-1，初始 pH为 5-9，复合材料催化剂投加量为 1.00




















（4）采用 Cu金属对 40 wt%TiO2/ZSM-5复合材料进行掺杂以减小材料的间





















Acetaminophen (Ace) is one of the most widely used pharmaceutical and personal
care products (PPCPs), which is a new type environmental pollutants. It is important
to find the treatment method which has high removal efficiency for actual use since
PPCPs are not biodegradable. In this study, the photocatalysis was used to degrade the
Ace.
TiO2 is a promising photocatalyst which is inexpensive, non-toxic, stable, and
potentially reusable in water. However, the post-filtration procedures to separate
nanometer-levels of TiO2 and the agglomeration of photocatalyst are defects that limit
its application. In this case, a sol-gel method was proposed to load TiO2 on zeolite
which has large surface area and high adsorption performance. The structural features
of the photocatalysts were investigated by X-ray diffraction (XRD), scanning electron
microscopy (SEM), Fourier Transform infrared spectroscopy (FT-IR) spectrometer
and N2 adsorption/desorption analyzer. The photodegradation performance of Ace was
also assessed. The conclusion shows as follows:
(1) The XRD, FTIR and SEM results indicated that the zeolites did not change
even after loading TiO2. Anatase was the only crystal type of the prepared TiO2 and its
diameters ranged from 50 to 500 nm. The effect of zeolite with different microporous
and mesoporous diameters (ZSM-5, 13X and Y-zeolites) and TiO2 loading content on
photodegradation performance were studied. The best TiO2 loading content over the
ZSM-5, 13X, and Y-zeolite was 40 wt%, 10 wt% and 5 wt%, respectively. Among all
the materials, 40 wt%TiO2/ZSM-5 had the highest photodegradation of Ace solutions.
(2) This study investigated the effects of the initial Ace concentration, the dosage
of the catalyst, the initial pH and oxygen concentrations of the solution on the
removal efficiency of Ace in aqueous solutions. The degradation rate can reach 97%
with UV irradiation (0.97 mW·cm−2) for 180 min at the optimum operating condition















The degradation rate was increased with the increasing of oxygen concentration and
the decreasing of Ace concentration. The GC-MS analysis indicated hydroxylation
and photolysis were the initial step for Ace degradation. The photocatalyst was
regenerated four times with its degradation rate remained at a higher level of about
90%.
(3) Copper incorporated 40 wt%TiO2/ZSM-5 were successfully prepared. The best
doping content of Cu on the composite was 2 wt%. The doping of Cu species
decreased the photodegradation performance of Ace under UV light, but increased
that under visible light.
Since TiO2/zeolite materials have both the excellent performance of TiO2 and
zeolite, and even made a synergistic effect. It improve the activity of the photocatalyst,
overcome the shortcomings of hard recycling and weak adsorption ability. The doping
of Cu on TiO2/zeolite compounds improved the photo-activity in visible light, which
provides a scientific basis on the application of photocatalytic material in industria.

























































































表 1-1 各地水体中已检测出的 Ace 浓度
Table 1-1 The concentration of Ace in the water which have been detected
水体 Ace浓度（μg·L-1） 年份 文献
欧洲污水处理厂出水 6 1998年 Ternes 等[19]
美国自然水体 10 2002年 Kolpin 等[10]
德国易北河 1.48 2004年 Wiegel 等[20]
英国泰恩河 65 2006年 Roberts 等[21]
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